he words "don't work in isolation" probably have ;*a special meaning for researchers at Ciawi, Indonesia. Contamination of their animal complex by local products was a key to solving one of the problems in using the tropical legume leucaena as forage.
Providing protein-rich forage for cattle and goats is just one of the many uses of this so-called miracle plant. Leucaena can also provide firewood, timber, posts, raw material for pulp and paper, and many other products within a relatively short period of growth. It can do all this while improving the properties of the soil -increasing nitrogen content, loosening compacted soils, and penetrating deep to bring nutrients to the surface. Its leaves are small and decompose rapidly -traits that make them idea for soil amendment or green manure. The leguminous tree has been the subject of a number of lo%-supported agroforestry, reforestation, and animal feed projects.
Leucaena leucocephala, generally referred to as leucaena, is one of 10 species within the genus. It is called ipil-ipil in the Philippines, kao hoale in Hawaii, and lamtoro in Indonesia. A fast-growing tree, leucaena usually begins to function as a legume within three months of being planted. Like other legumes, it acquires the capacity to take its nitrogen supply from the air when bacteria --rhizobia -in the soil infect its roots and form nodules. The resulting nitrogen compounds enrich the surrounding soil to the benefit of the leucaena and a"" nearbv slants.
PROBLEMS AND PROMISES
Despite all these qualities and all the promise they hold, leucaena has not been used as extensively as it might be in the tropics because of several problems associated with its use. One of these is the fact that animals feeding on leucaena lose their hair in a few weeks and suffer other toxic effects. The culprit is mimosine, a nonprotein amino acid that occurs in the seeds, shoot tips, and leaves of leucaena.
In ruminants such as cattle, mimosine is converted to a less toxic substance -3,4-dihydroxypyridine (IMP) -and as long as no more than 30 percent of their feed is leucaena, they exhibit no health problems. If the quantity is increased, the DHP interferes with the thyroid's ability to incorporate iodine. Goitres occur, with accompanying loss of weight, listlessness, and loss of appetite. But, as the researchers in Ciawt found, some goats and cattle harbour microorganisms that can completely degrade OHP. These microorganisms open the way, theoreticallv. for diets that are solelv leucaena. "
Efforts to solve the oroblem of mimosine toxicity have focused on trying to breed a variety of leucaena low in mimosine content. Unfortunately, the mimosine content seems directly related to the vigour of the plant, and this relationship has stymied breeders.
Low-mimosine feed is more likely to be a product of processing techniques than breeding. Researchers working for the department of agriculture in Indonesia have evidence that an enzyme occurring in some of the cells that contain mimosine can cause the breakdown of the offending amino acid to the less toxic OHP. This enzyme comes in contact with the mimosine when the forage is chewed and, in ruminants, the breakdown of mimosine continues in the gut of the animal. The acid in nonruminant animals' stomachs denatures the enzyme and prevents further breakdown.
These findings may pave the way for production of protein-rich leaf meal with little or no mimosine content. For example, producers could chop the leaf meal to bring the enzyme into contact with the mimosine, and the product could be fed to nonruminants at higher levels than are currently possible While they were looking for a solution to the mimosine problem, researchers were confused by the conflicting reports of livestock reaction to leucaena feed in different areas. Dr Raymond Jones at the Commonwealth Scientific and Industrial Research Organization (CSIRO) in Australia became convinced that these reports were not the result of sloppy research but rather of differences in the metabolism of the feed. In 1979 he monitored goats in Hawaii and found that OHP was being further broken down and that the leucaena feed was without toxic effects. He concluded that these animals, unlike the ones he had been testing in Australia, had microorganisms in their guts that metabolized the DHP.
In Indonesia, researchers had had reports that ruminants could tolerate high levels of leucaena, and ihey were attempting to find out why. Their first attempt was with four goats bred within the animal research complex at Ciawi and raised on a standard diet that did not include leucaena.
After a series of incidents in which livestock and leucaena from local villages were brought onto the complex for other purposes, the four goats developed the ability to break down OHP -possibly by gaining the "locall' microbes through their feed or saliva left on it by the local stock.
"We have, thus, inadvertently and in a lamentably uncontrolled way, arrived at some indication of how easily the ability to detoxify leucaena might be acquired by, and transferred between animals when the necessary microorganisms are in the surrounding environment," said J. Brian Lowry, one of the researchers in Indonesia.
Working with Lowry. Jones searched for the gut microbe allowing animals to tolerate ow. The CS~RO announcement in February 1983 of the discovery and isolation of otiP-detoxifying microbes, and the fact that they could be cultured and transferred to goats and cattle, was the exciting culmination of this search. TAKING ROOT While leucaena does grow in a wide variety of soils, there are vast areas in developing countries where the climate is suitable for it but the soil is too acidic to support current strains of the plant. In acidic soils, aluminum forms complexes with calcium and makes it unavailable to Leucaena leucocephala.
Calcium is necessary for good growth of the crop.
Calcium can be provided in a on acidic soils. They have also been directed toward finding varieties with desirable characteristics and developing crosses that are superior in wood or forage production. From these efforts have emerged the Salvador giants. These trees can reach 20 metres high, and although they have only been studied for 10 years, their use is spreading rapidly. They often produce twice the biomass of the common. or Hawaiian, type. The Salvador types can more readily meet the need for a renewable source of fuelwood, as they are also faster growing. Perutype leucaena produces more foliage for forage and green manure than does the Hawaiian variety.
There have also been renewed attempts to breed varieties that are low in mimosine content. The CSIRO has successfully developed a cross that contains less than half the normal content of mimosine.
Research must continue if leucaena is to achieve its potential. While it is a fast-growing plant once (Leftj The thyiord glands of a goal ted grass -no abnormalities, werght is Z-3 grams. (Rqht) Thyroid glands of a goat ted ieucaena for 3 months -enlarged to 16 grams. usable form by the application of dolomite, lime, or gypsum to the hole in which a leucaena seedling will be planted. This neutralizes the soil and enables the plant to become established. but in many places this is only a temporary solution. The taproot of the plant quickly penetrates the subsoil, and, if this layer is also acidic and aluminumsaturated, the plant ceases to grow.
One of the methods used to overcome this problem was the development of acid-resistant strains of leucaena. Workers at the International Centre for Tropical Agriculture (CIAT) in Cali, Colombia, have tested other species of leucaena to find acid-tolerant cultivars.
Breeding efforts have not been confined to the problem of producing leucaena that will suwive established, leucaena is a slow starter and, in competition with weeds, usually loses out in the early establishment stage. The poor growth of common species in acidic and aluminum-saturated soils remains a problem, as does its inability to grow above elevations of 500 metres in the tropics and subtropics.
The research priority of the coming years will be to expand the range of leucaena, so that it may finally deliver its enormous promise. 
